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DETAILED ACTION 

The amendment of April 28, 2005 has been received and entered. 

Electioff/Restrictions 

1. AppUcant's election with traverse of Group I, claims 1-13 (and new claim 21) in 
the reply filed on April 28, 2004 is acknowledged. The traversal is on the groimd(s) that 
distinctness must be shown between the two groups in this case, and this is not done 
because the coated articles of Group U are produced by the methods of Group L This is 
not found persuasive because while the claims of Group 11 are product-by-process 
claims, the patentability of such claims is not determined by the method of production, 
but rather by the product itself (see MPEP 2113). As a result, the products as claimed 
can be made by a materially different process, such as thermal spraying without a gas 
shield while holding the spray device closer to the substrate. Therefore, the two 
different sets of inventions meet the requirements for distinctness. 

The requirement is still deemed proper and is therefore made FINAL. 

2. Claims 14-20 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b), as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Apphcant timely traversed the restriction (election) requirement in the 
reply fUed on April 28, 2005. 
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3. This application contains claims 14-20 drawn to an invention nonelected with 
traverse in the reply filed on April 28,2 005. A complete reply to the final rejection must 
include cancellation of nonelected claims or other appropriate action (37 CFR 1.144) See 
MPEP § 821.01. 

Claim Objections 

4. The objection to claim 9 because the second comma should be removed after 
"argon" at line 2 for grammatical clarity is withdrawn due to the removal of the second 
comma in the amendment of AprU 28, 2005. 

Claim Rejections - 35 USC § 112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claim 21 is rejected imder 35 U.S.C. 112, second paragraph, as being indefinite 
for faiUng to particularly point out and distinctiy claim the subject matter which 
appUcant regards as the invention. 

Claim 21, lines 2-3, "non-reactive materials" is indefinite and confusing as 
worded, because it is unclear what the materials must be non-reactive to. Must they be 
non-reactive to all other materials, or just to oxidation or oxidation and nitridation? The 
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Examiner also notes that as to the phrase "ceramics, oxides, nitrides, carbides" that 
"ceramics" is inclusive of "oxides", "carbides" and "nitrides". 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 1-6, 9-11 and 21 are rejected under 35 U.S.C. 103(a) as being impatentable 
over Zurecki et al (US 5738281) in view of Nowotarski et al (US 5486383). 

Zurecki teaches a method of placing a gas shroud aroimd a turbulent gas jet 
Column 1, lines 5-15. This method can be used in spraying applications, such as 
thermal spray coating. Column 4, lines 15-25. A jet exits from an orifice of the thermal 
spray device and is surrounded with a coaxial gas shield having a shield gas flow 
substantially surrounding the effluent of the thermal spray device. Column 3, lines 1- 
25. By using an inert surrounding gas, when thermal spraying, the amount of oxygen 
aspirated into the jet is reduced, thus minimizing the oxidation of the sprayed coating 
material and providing a desired microstructure of a coating with minimized oxidation 
of the coating material as suppHed. Column 4, Unes 15-25. As shown by Example 3, 
oxygen concentration in the spray jets of shrouded spray devices of Zurecki can be well 
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over 50% less that for xinshrouded jets at the same standoff distance (3 inches). Column 
9, lines 45-55 and column 11, lines 10-60, note, for example, in run no. 2, for example, 
with no shroud gas flow, the first or 0 flow rate, oxygen cone, is 14.0, going down to 2.1 
as the flow rate of the shroud gas is increased (Table 2). 

Claim 3: As shown by Example 3, oxygen concentration in the spray jets of 
shrouded spray devices of Zurecki can be well over 50% less that for unshrouded jets at 
the same standoff distance (3 inches). Column 9, lines 45-55 and column 11, lines 10-60, 
note, for example, in run no. 2, for example, with no shroud gas flow, the first or 0 flow 
rate, oxygen cone, is 14.0, going down to 2.1 as the flow rate of the shroud gas is 
increased (Table 2). 

Claim 4, 5: the gas flow can be essentially turbulent Column 3, lines 5-30 (the 
spray effluent from the spray device is turbulent, and the shroud gas is entrained in that 
flow). 

Claim 9: the shield (shroud) gas can be nitrogen. See column 11, lines 10-60. 

Zurecki teaches all the features of these claims except (1) that the resulting effect 
on microstructure will allow an extended standoff distance for the same microstructure, 
(2) that the material to be sprayed is a ceramic oxide (claim 2, 6, 11, 21) which would be 
not sensitive to oxidation or nitridation (claim 1) and (3) that the shield gas is argon 
(claim 10). 

However, Nowotarski teaches that when thermal spraying a turbulent fluid 
stream is ejected from a spray nozzle. Column 3, lines 20-60. The stream can carry 
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coating material which can be metals, alloys, oxides, ceramics, and other materials. 

Column 3, lines 20-65. Nowotarski teaches the desire to surround the stream with a 

shielding gas flow of an inert gas such as nitrogen, argon, etc. See coliunn 3, line 60 

through column 4, line 40. The use of this shielding gas prevents oxygen from entering 

the spray stream so that oxidation or contamination or degradation of materials is 

^ minimized. Column 4, lines 20-35. The amoxmt of shielding fluid s«ed is such that the 

A 

oxygen level at the point of impact can be less than 1% . Column 4, lines 25-35. 

Nowotarski teaches that by reducing the oxygen level, the standoff distance can be 

increased. Column 7, lines 35-55. 

It would have been obvious to one of ordinary skill in the art at the time the 
\jjab 

invention «-made to modify Zurecki to increase the standoff distance for the same 
microstructure as suggested by Nowotarski in order to provide a desirable coating, 
because Zurecki teaches that the use of the coaxial shielding gas provides a decreased 
oxygen level in the spray stream for a given distance, thus reducing oxidation of the 
applied coating (that is, providing a desired microstructure of limited further oxidation) 
and Nowotarski teaches that the use of shielding gas that provides a decreased oxygen 
level in the spray stream for a given distance can allow an increased standoff distance, 
and that the shielding gas can be used to reduce oxidation, contamination or 
degradation of the material (again providing a desired microstructure). This provides a 
longer standoff distance to get the same microstructure as without shielding, because 
the resulting microstructure provided by the presence of a first amount of oxygen will 
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not occur until a longer standoff distance when shielding is used since that first amount 
of oxygen will be present in the stream a much greater distance (more than 50 % as 
shown by Zurecki) from the nozzle. It would further have been obvious to modify 
Zurecki to perform the spraying with ceramic oxides, which would be materials not 
sensitive to oxidation or nitridation, as taught by Nowotarski with an expectation of 
desirable coating results, because Nowotarski teaches the desire to shield coatings of 
ceramics and oxides as well as metals, as the shield also prevents contamination. It 
would further have been obvious to modify Zurecki to perform tiie shielding with 
argon as taught by Nowotarski with an expectation of desirable coating results, because 
Zurecki teaches the desire to shield with an inert gas, such as nitrogen, and Nowotarski 
teaches the desire to shield coating sprays with inert gases, which can include argon as 
well as nitrogen. 

9. Claims 7-8 and 12-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Zurecki in view of Nowotarski as appUed to claims 1-6, 9-11 and 21above, and 
further in view of the admitted state of the prior art. 

Zurecki in view of Nowotarski teaches all the features of these claims except (1) 
that the ceramic oxide is zirconia (claims 7, 12) and (2) that multiple layers of coating 
material are provided (claims 8, 13). 

However, the admitted state of the prior art, at pages 4-5, teaches that it is well 
known to apply ceramic coatings by thermal spraying. These ceramic coatings can 
include thermal barrier coatings. The thermal barrier coatings are often multilayer 



Application/Control Number: 10/630,658 Page 8 

Art Unit 1762 

coatings with a metallic bond coat followed by a ceramic top coat The ceramic top coat 
is usually based on zirconium oxide (zirconia). The metallic bond coat can also be 
applied by thermal spraying. 

It would have been obvious to one of ordinary skill in the art the time the 
invention was made to modify Zurecki in view of Nowotarski to apply a zirconia 
coating and to apply a multilayer coating such as a thermal barrier coating of metallic 
bond coat followed by ceramic top coat as suggested by the admitted state of the prior 
art with an expectation of providing a desirable coating, because Zurecki in view of 
Nowotarski teaches a gas shielding system for thermal spraying that can be used with 
metals or ceramic oxides and the admitted state of the prior art teaches that when 
thermal spraying a desirable coating system to apply is metal bond coats followed by 
zirconia top coats. 

Response to Arguments 
10. Applicant's arguments filed April 28,2 005 have been fully considered but they 
are not persuasive. 

Applicant argues that gas shields known in the art are used to prevent or reduce 
the oxidation of reactive materials such as metals during deposition, and it would not 
be thought to use when spraying with materials not sensitive to oxidation or 
nitridation. Applicant argues that they, however, have discovered other benefits to 
using a such a shield when spraying the non-sensitive materials, and that when doing 
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this spraying increased standoff can be used without degradation of microstructures or 
other properties of the coating. Applicant argues that Zurecki uses the shrouding gas to 
protect the spray from reaction with ambient gases, and does not suggest spraying a 
non-sensitive materials as claimed or the increased standoff distance as claimed. As to 
Nowotarski, applicant argues that the secondary reference adds nothing to make up for 
the deficiencies of Zurecki, as it does not disclose or suggest the sue of a shrouding gas 
in thermal spraying f non-sensitive materials, or that the standoff distance can be 
lengthened as claimed. 

The Examiner has reviewed these arguments, however, the rejection is 
maintained. While Zurecki does hot teach using the shrouding gas to spray non- 
sensitive materials as claimed or increase the standoff distance as claimed, the Examiner 
has cited the secondary reference to Nowotarski as to these features. Nowotarski 
teaches the use of a shrouding gas to minimize oxidation or contamination or 
degradation of materials being sprayed (column 4, lines 20-25). As a result Nowotarski 
indicates that other benefits of using the shrouding gas can be to minimize defects-»«5T 
"contamination" or "degradation" of the materials as well as preventing oxidation. In 
fact Nowotarski specifically teaches that plastics, ceramics and oxides can be sprayed by 
this process (column 3, lines 55-65) and these materials would be materials that are not 
sensitive to oxidation or nitridation. As to the standoff distance increase, Nowotarski 
clearly indicates that by reducing the oxygen level that enters the spray stream, standoff 
distance can be increased. See column 7, lines 35-55 and the discussion in the rejection 
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above. As a result, the suggestion of using the shrouding gas to spray non-sensitive 
materials as claimed and to increase the standoff distance as claimed is found in the 
combination of Zurecki and Nov^otarski. 

Conclusion 

11. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE HNAL. SeeMPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and 
any extension fee pursuant to 37 CFR 1.136(a) wiU be calculated from the mailing date 
of the advisory action. In no event, however, wiD the statutory period for reply expire 
later than SIX MONTHS from the date of this final action. 

12. Any inquiry concerning this communication or earlier conmiunications from the 
examiner should be directed to Katherine A. Bareford whose telephone number is (571) 
272-1413. The examiner can normallybe reached on M-F(6:oo-3:3o) with the First 
Friday Off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on (571) 272-1423. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 872-9306 
for regular communications and for After Final communications- 
Other inquiries can be directed to the Tech Center 1700 telephone number at 
(571) 272-1700. 

Furthermore, information regarding the status of an application maybe obtained 
from the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications maybe obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gQv . Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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